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@ Machine tool 

@ A numerically controlled marine tool capable of 
milling and turning operations has a contlnuoualy rota- 
table first spindle (10) to which is relaaaably secured a 
work holder (50], A rotatlonally positionable second 
spindle (20) has releasably secured thereto a tool holder 
(60). For turning operations, the second spindle (20) Is 
locked against rotation and has secured thereto a tool 
holder (60) having a turning tool (61), the >«orkplece (51) 
being held by the work holder (50) on the first spindle 
' (10). For milling operations, the second spindle (20) is 
' unlocked, the work holder (50) Is secured to the second 
' spindle (20)» and a tool holder (60) with a milling tool 
(B1A) therein Is secured to the first spindle (10). The 
changeover of work and tool holders is done by a trans- 
fer mechanism (40), which takes appropriate holders 
(60J, as well as work blanks, from a magazine system 
(30). In a modification the second spindle (20) Is also 
adapted for continuous rotation, and the first spindle 
(10) is lockable against rotation so that the workptece 
(51) Is always held on the second spindle (20), for 
machining by milling or turning tools on the first spindle 
(10). 
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MACHINE TOOL 
BACKGROUND OF THE INVENTION 

This invention relates to a machine tool suitable both for 
the use of rotaxy cutting toolSr e#g# milling cutters, and 
the use of stationary cutting tools, e.g* turning tools. 

5 British Patent No« 1,448,749 shows a lathe which has a 
headstock spindle fox, the support of a workpiece, a 
Slide linearly positi^ohable relative to the headstock 
spindle, an indexable turret supported on the slide, a 
stationary tool, viz.^a turning tool, secured to the turret 
10 2it one index station thereof i and a rotary cutting tool, 

. viz* a milling cutter, provided at another said station* The 
headstock spindle is continuously rotatable for performing a 
turning operation on the workpiece by said turning tool. 
Further, the headstock spindle is, optionally, rotationally 

15 positionable, i*e. it is rotatable about its axis into 
predetermined angular positions, so that, for milling 
operations, the workpiece cam be presented to the milling 
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cutter at different angles about said axis. Regarding 
driving of the milling cutter, it is known practice in 
machines such as the above, to provide the cutter on a 
mounting releasably securable to the turret and including a 

5 continuously rotatable spindle having the cutter secured to 
one end thereof and provided at the other end with a driven 
gear meshing with a driving gear provided on the turret. 
Different such mountings have to be provided for milling 
operations requiring different angles between the axis of 

IC the headstocK spindle and that of the cutter spindle. Also 
mountings different from those of the milling cutters have to 
be provided for those of any said turning tools. 

It is among the objects of this invention to avoid the need 
15 for different said mountings and thereby reduce the cost of 
tooling and improve the versatility of the machine. 

BRIEF DESCRIPTION OF THE INVENTION 

20 According to this invention there is provided a method of 
operating a machine tool, the machine tool comprising two 
rotatable and relatively positionable spindles wherein a 
rotary cutting tool is securable to one of the spindles, a 
workpiece is securable to the other spindle, and at least 

25 said one spindle is rotatable fox performing a cutting 

operation, the method .coii5>rising locking one of the spindles 
against rotation, securing a stationary cutting tool to the 
locked spindle, securing a workpiece to the remaining spindle, 
and rotating said remaining spindle for performing the 

3D cutting operation. The locking of one of the spindles makes 
It possible to change from an operation with the rotary 
cutting tool to an operation with the stationary cutting tool 
without the need for a turret. This, in turn, facilitates 
the relative positioning of the spindles to different angles 

35 between the spindle axes and in this way avoids the need for 
different mountings for different such angles. Also, the 
tool capacity of the machine is not limited to the capacity 
of a turret mounted on a slide. 
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cutter at different angles about said axis. Regarding 
driving of the milling cutter, it is known practice in 
machines such as the above, to provide the cutter on a 
mounting releasably securable to the turret and including a 

5 continuously rotatable spindle having the cutter secured to 
one end thereof and provided at the other end with a driven 
gear meshing with a driving gear provided on the turret. 
Different such mountings have to be provided for milling 
operations requiring different angles between the axis of 

IC the headstock spindle and that of the cutter spindle. Also 
mountings different from those of the milling cutters have to 
be provided for those of any said turning tools. 

It is among the objects of this invention to avoid the need 
15 for different said mountings and thereby reduce the cost of 
tooling and improve the versatility of the machine. 

BRIEF DESCRIPTIt»< OF IHE INVENTION 

20 According to this invention there is provided a method of 
operating a machine tool, the machine tool comprising two 
rotatable and relatively positionable spindles wherein a 
rotary cutting tool is securable to one of the spindles, a 
workpiece is securable to the other spindle, and at least 

25 said one spindle is rotatable for performing a cutting 

operation, the method .con5>rising locking one of the spindles 
against rotation, securing a stationary cutting tool to the 
locked spindle, securing a workpiece to the remaining spindle, 
and rotating said remaining spindle for performing the 

30 cutting operation. The locking of one of the spindles makes 
It possible to change from an operation with the rotary 
cutting tool to an operation with the stationary cutting tool 
without the need for a turret. This, in turn, facilitates 
the relative positioning of the spindles to different angles 

35 between the spindle axes and in this way avoids the need for 
different mountings for different such angles. Also, the 
tool capacity of the machine is not limited to the capacity 
of a turret mounted on a slide. 
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According to a more specific aspect of the invention there 
is provided a method of operating a machine tool ; in which 
machine tool one of said spindles is continuously rotatable 
the other spindle is rotationally positionable, said rotary 
5 cutting tool is securable to the continuously rotatable 

spindle and said workpiece is securable to the rotationally 
positionable spindle; the method comprising locking the 
rotationally positionable spindle against rotation and 
securing the workpiece to the continuously rotating spindle 

lO for performing the cutting operation agadLnst the stationaxy 
cutting tool secured to the locked spindle. In this methodi 
the use of the rotaory cutting tool requires that this tool 
is secured to the continously rotatable spindle and the 
workpiece is secured to the rotationally positionable spindle t 

15 while the use of the stationary cutting tool requires that 
the latter tool is secured to the lockable and rotationally 
positionable spindle and the workpiece is secured to the 
continuously rotatable spindle* This has the advantage 
that the two spindlres can be designed for their respective 

20 functions^ viz,continous rotation and rotational positioning! 
and the locking feature can be provided on the rotationally 
positionable spindle t which spindle may be more suitable 
for this purpose* Al$o> this method is appropriate for 
machining of individual blaxiks as distinct from the machin-- 

25 ing of workpieces at the end of bar stock. 

According to another more specific aspect of the invention* 
there is provided a method of operating a machine tool; 
in which machine tool one of sadLd spindles is a single- 

30 function spindle in that it is only continously rotatable« 
the other spindle is a dual function spindle in that it is 
optionally continuously rotatable and rotationally position- 
able; the method comprising locking the single function 
spindle against rotationy securing the workpiece to the dual 

35 function spindle^ and rotating the latter spindle continuous 
ly for performing the cutting operation against the 
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stationary cutting tool as secured to the locked spindle* 
This method requires the introduction of the dual function 
spindle and its attendant costs* but it allows the workpiece 
to be held on the same spindle* viz* the dual function 
5 spindle* both when using the rotsiry and the stationary 
cutting tools* This method is therefore more suitable 
where the workpiece is formed at the end of bar stock fed 
through the interior of a hollow said dual function spindle. 

lO BRIEF DESCRXPTXOI* OF THE DRAWINGS 

Preferred examples -of the method and of machine tqols 
according to this invention will now be described with 
reference to the accompanying drawings vAiereint- 

IS 

Pig.l is an elevation of the machine* 
Fig* 2 is a plan view of the machine* 
Pig* 3 is a section on the line III-III in Pig*l* 
Fig* 4 is an enlarged and sectional detaiil of Fig*l* 
2Q Fig* 5 is a section on the line V«^V in Fig* 4* 

Fig* 6 is a part view similar to ETig*! but showing a differen^ 

mode of operation* and 
Fig* 7 is a view similar to Fig* 3 but showing a modification* 

25 DETAILED DESCRIPTION OF THE PREFERRED EXAMPLES 

Referring to Figs* 1 to 3* the machine is described with 
reference to the thred mutually perpendicular directions 
X*Y*Z of the orthogonal coordinate system* The machine has 

30 a first spindle lO having an axis lOA extending in the 
X-direction and supported for continuous rotation in a 
bearing 2 itself supported on a base 3 by slides 4*5 for 
linear motion in the X and Y directions* A second spindle 
20 having an axis 20A lying in a plane including X and Z 

35 directions* is supported for rotational positioning about 

the axis 20A in a bearing 6 itself supported by a bearing 7 . 
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for angular positioning about an aixis 7A extending in the 
Y-direction. The bearing 7 is supported on the base 3 by 
a slide 8 for linear motion in the X-direction# The 
spindles lOySO have respective operating ends to each of 
which is securable either a work holder 50 or a tool holder 
60. Figs.l to 4 show the holders 50^60 secured respective-- 
ly to the spindles 10y20« and the holder SO is shown as 
supporting a workpiece 51 while the holder 60 is provided 
with a stationary cutting tool being a turning tool 61* 
Fig* 6 shows the workpiece 51 a^ secured to a holder SO 
secured to the spindle 20 while a rotary cutting tool being 

a milling cutter 61 A is provided on the holder 60 and the 

♦ 

latter is secured to the spindle 10« The motion of the 
Slides 49 5|8tOf the bearing 6p and of the spindles 10>20 are 
effectable by numerically controlled motors M4tM59M6|M8yM10t 
and M20 respectively » The motors are controlled. by a 
numerical control system 100* It will be clear that the 
holders 50»60 are universally movable one relative to the 
other and that all surfaces of the worl^iece aire accessible 
to the tools 61t61A exceptg of coursef the surfaces for the 
time being conceailed in the work holder 50« 

Each spindle 10t20 is lockable against rotationt in a 
predetesnnined angular position relative to the respective 
bearings 296 (Flgs«2,4). Regaxding the spindle 10» the 
locking operation involves separating the spindle 10 from 
the continuously rotatable motor M10# To this endy the 
disc 12 secured to the spindle lO has a hole 12A proximate 
to said predetermined angular position and cooperating with 
a photo-electric device 13 to provide a signal 13A when the 
spindle has said proximate position. An electro-magnetic 
brake 11 has an armature llA splined to the spindle lO and 
arranged normally to transmit torque from the motor to the 
spindle* On occur ranee of the signal 13A the brake 11 
attracts the armature llA to the housing 2 thereby stopping 
the spindle* Thereafter a positive locking devicet e«g* 
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a tapered plunger 14 mounted on the housing 2 is electro- 
magnetically driven into a recess 14A in the spindle 
simultaneously with the brake 11 being released. This 
enables the plunger to force the spindle into said pre- 
5 determined angular position. The spindle 20, being 

rotational ly positionable, is more readily hal table in a 
predetermined angular position than the continuously 
rotatable spindle 10# jHie motor M20 is a stepping motor 
and may be halted in any selected position within the 
lO resolution of the motor system. However an electro- 

magnetically operable plunger 24 and recess 24A provide a 
positive lock for the spindle* 

i 

Further (Fig. 4), the spindle 20^ in addition to being 
15 rotationally positionable by the motor M20, may aJ-so be 

continuously rotatable by a motor (not shown) acting on a 
pulley 23f the change between the continuous and the 
positioning drive being effected by an electro-magnetic 
clutch 21 operable to connect the spindle 20 selectively 
20 to the pulley 23 or to a worm gear 22 driven by the motor 
M20« 

The machine Incltides a magazine system 20 (Pig. 2, 3) 
comprising a work holder magazine 31 » a tool holder magazir 

25 32, a magazine 33 for blazdc workpieceSf and a magazine 34 
for finished workpieces. The magazine 31 stores differeni 
holders SO adapted for workpieces of different diameters oj 
shapes. The magazine 32 stores tool holders 60 having 
turning or milling tools for different turning or milling 

30 operations. The magazines 31 to 34 are spaced from the 

spindles 20,30 in the Y-direction and are themselves spacec 
a^art in the X-direction. The control system lOO is 
programmable to present any work holderi tool holder or 
blank work piece contained in the respective magazines 

35 31,32,33 at a pick-up station 35 and to receive a finished 
workpiece at said station 35. 
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Purthert the machine includes a transfer mechanism 40 (Pigs. 
2,3} 5) comprising a shaft 41 having an axis 41A and extend* 
ing in the X-direction in a position between the spindles lOf 
20 and the system 30« An arm 42 is supported on the shaft 

41 for axial motion therealong but against rotation relative 
thereto. The arm 42 has a hand 43 rotatable about an axis 
43A perpendiculax to the shaft axis 41A and supporting a 
pair of gripper fingers 44 having a gripper axis 44A, 
Motors M4i,M42,M43 (Figs. 2, 3) and H.44 (Fig»3,5), also 
operable by the system lOO, are provided for moving the arm 

42 along the shaft 41 rotating the shaft about its axis 41A, 
rotating the hand 43 about the axis 43A and opening or 
closing the fingers 44. 

The eirrangement is such thatf by rotation of the shaft 41 
about the axis 41A and rotation of the hand 43 about the 
axis 43A9 the fingers 44 are movable between a position 44S 
(Fig. 2) 9 in which the axis 44A is aligned with the axis 20A 
(assuming the latter to lie in the redirection) and a 
position 44M in which the axis 44A is aligned with the pick* 
Up station 35# FUrthertby movement of the arm 42 axial ly 
along the shaft 41 the fingers 44 are movable into proximity 
with the individual magazines 31 to 34* The axial movement 
of the arm 42 and rotation of the hand 43 are preferably 
carried out during the angular motion of the arm 42 between 
said positions 44St44M* 

It will be seen that the transfer mechanism 40 is able to 
transfer blank or finished workpieces 51^ or any holder 50 
or 6O9 between either spindle 10*20 and the appropriate one 
of the magazines* The rotation of the hand 43 is used 
when the holder SO or 60 has to be turned from a position 
it has in its magazine to the position it needs for a 
particulsir one of the spindles lO or 20« Similarly, the 
rotation of the hand 43 is used for reversing the workpiece 
51 end^to-end and for transferring the workpiece from a 
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work holder SO secured to one of the spindles 10,2c to a 
work holder secured to the other one of these spindles or 
reversing the work holder with the. workpiece in it. 

5 The work holder SO (Figs.4,S) has a housing 52 having a 
groove 53 engageable by the fingers 44 of the mechanism 40. 
The groove S3 has a square bottom 54 (Fig^S) cooperating 
with the fingers 44 to determine the angular position of the 
holder about its axis 50A when held by the fingers 44. The 

lO housing 52 has a conical spigot 55 {Fig. 4) engageable with 
a conical socket 15 of the spindle lO when presented thereto 
by the mechanism 40# The spindle lO supports a nut 16 
engageable with a screw* threaded end 57 of the spigot 55 
to draw the socket into firm engagement with^ or release 

15 the nut fromt the socket by means of an actuator H16 adapted 
to rotate the nut. The spigot 53 has a key 56 engageable 
with a fceyway 18 in the socket to determine the angular 
position of the holder 50 and thus of the workpiece on the 
spindle lO about the axis lOA. The socket 15, spigot 35, 

20 threaded end 57 and the nut 16 define a coupling means for 
releasably securing the holder 50 on the spindle lO. The 
work holder 50 includes gripper jaws 58 operable by a member 
59 in the housing 52 acted on by a rod 17 in the spindle lO 
to grip or release the. worlqpiece. The rod 17 is operable 

25 by an actuator M17* ^ 

The spindle 20 is provided with a socket 25, nut 26 and rod 
27 identical to the socket 15, nut 16 and rod 17 of the 
spindle lO so that the holder 50 can be secured to the 

30 spindle 20 by an actuator M26 and operated by an actuator 
■M27 in the same way as in respect of the spindle lO. Hie 
actuators M16,^^17,M26,M27 axe operable by the system 100. 
The tool holder 60 has a housing 62, groove 63 with square 
bottom 64, and a spigot 65, key 66 and threaded end 57 

35 engageable with a keyway 28 of the spindle 20, all the same 
as the components 52 to 57 of the holder 50 so that the 
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holder 6C can be secured to either spindle 10, 2Q in the 
same v/ay as the holder 50* 

The keys 56,66, square bottoms 54,64, keyways 18,28 and the 
5 facility of locking the spindles 10,20 in predetermined 
angular positions about their axes lOA, 20A, all cooperate 
to make it possible for the holders 50, 60 to be transferred 
between the magazines 31,32 and the spindles 10,2Q in a 
predetermined angulax registration with the respective 

lO spindles* The keys 56,66 are required for transmission 
of torque and the holder 50 or 60 has to be in register 
with the respective keyways 18,28 to make it possible for 
the holder to be connected to the spindle in an automatic 
system. To satisfy the above requirements, also the 
. 15 magazines 31*32 have means (not shown) cooperating with the 
keys 56,66 to locate the holders 50,60 in given angular 
positions* and as already mentioned, the spindles are each 
lockable by the brakes 11* 21 in predetermined angular 
positions about their axes i«e. relative to the respective 

20 bearings 2,6. 

As mentioned* and as shown, the work holder 50 and tool 
holder 60 are secured respectively to the headstock spindle 
lO and support spindle 20. This is the requirement for a 
25 turning operation. The opposite is the case for a milling 
operation, i#e.the holders 50,60 ate then secured respect- 
ively to the spindles 20,10. 

To prepare the machine for a turning operation, and to 
30 carry out that operation, the system lOO is programmed to 
carry cut the following steps. 

1. Moving the slides 4,5 and rotating the bearing 6 to 

bring the spindles 10,20 into axial alignment, moving 
the slide 8 to bring the spindle 20 into a predetermine 
35 ed axial distance from the spindle 10, rotating the 

spindles 10, 20 into predetermined auigular positions to 
ensure that the keyways of the sockets 15,25 are 
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correctly positionedt and locking the spindles 10,20 
agadnst rotation sbout their axes 10At20A* 

2. Operating the maga^ne system 30 to. bring a pre-- 
selected work holder SO and tool holder 60 to the pick- 
up station 35» and to bring a firstf or a nextt blank 
work-piece to the station 35. 

3. Operating the transfer mechanism 40 to treoisjfer the 
selected work holder 50 to the spindle 10| and operat- 
ing the nut 16 to secure the work holder* 

4. ' Operating the mechanism 40 to transfer the selected 

tool holder 60 to the spindle 20* and operating the nut 

26 to secure the tool holder. 
5m Operating the mechanism 40 to transfer the worlqpiece 

51 to the work holder 50 secured to the spindle 10 1 and 

operating the rod 27 to grip the worlqpiece* 
6* Operating the slide 5 to ensure that the cutting edge 

of the turning tool lies in a plane intersecting the 

axis lOA* 

7m Rotating the spindle lO and operating the slides 4*8 to 
perform the turning operation* 

Depending on the nature of the turning operation, the system 
lOO is programmed to rotate the spindle 20 about the axis 
7A into any position between the position in which the axes 
10f20A are parallel and* say, the position in which these 
axes are mutually perpendicular as shown in chain-dotted 
lines in Pig*l* 

When it is required to follow the turning operation by a 
milling operationf the system 100 is programmed to return 
the tool holder 60 to the magazine system, remove the work 
holder SO (with the workpiece therein) from the spindle 10, 
reverse the work holder end-to-end by rotating the hand 43 
of the transfer mechanism 40, secure the work holder to the 
spindle 20, transfer a pre-selected tool holder 6G wich a 
milling tool 61A (Fig* 6) therein from the magazine system 

lO 
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to the spindle lOt £^d finally perform the milling 
operation by rotating the spindle lOf moving slides 4, 5 or 
8 or, for universal milling, angularly position the spindle 
20 about the axes 20A or 7A, as the case may require. 

5 

If the end of the workpiece hitherto held by the holder SO 
requires machining, the system is programmed to operate the 
trainsfer mechanism 40 to remove the workpiece from the 
holder 50, reverse it end-'to-end by rotation of the hand 43 
and return it to the holder 50.. 

lO 

Referring to Figs. 7 and 8 the transfer mechanism ,40 may 
include an arm 45, a hand 46 and fingers 47 essentially 
the same as the arm 42, heind 43 and fingers 44 except in 
that the arm 45 is arranged at an angle^ in this case 90^, 

15 to the arm 42# This arrangement makes it possible to 
change a work holder SO with one set of fingers while 
holding the workpiece with the other set of fingers. The 
need for this airises when one end of the workpiece has been 
machined and the workpiece has to be turned round for 

20 machining the end hitherto held by the work holder. The 
machined end would usually have a shape or a diameter 
different from the hitherto unmachined end, and in many 
cases a different holder is required for holding the 
machined end. The provision of the two arms 42,45 makes 

25 it possible, by appropriate rotation of the shaft 45, 

to move the fingers 44,47 alternatively into the operative 
relationship with the relevant spindle, say the spindle 10, 
so that the trorkpiece can be removed by the fingers 44 and, 
while the fingers 44 hold the wotkpiece, fingers 47 are 

30 used to remove the holder from the spindle, transfer the 
holder to the magazine 31, and transfer a new holder to 
the spindle. The hand 43 is then rotated to turn the 
workpiece end*to-end and the mechanian 40 is operated by 
rotation of the motor M42 (Fig. 2) to insert the workpiece 

35 into the new holder. More than two arms, e.g. three arms. 
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may be provided on the shaft 41 in equi-spaced relation- 
ship about the axis 41 A so that a work holder present on 
the spindle lO can be removed by the second arm and 
replaced by a work holder held ready in the third arm 
5 vftilXe the first arm holds the workpiece. 

Fig. 3 shows the fingers 44 offset from the axis 43A of the 
hand 43, and the opening between the fingers faces in a 
direction transverse to the axis 43A. This makes it 

10 possible for the fingers to approach the magazines and 

the spindles by rotation of the shaft 41 as distinct from 
transverse movement of this shaft. The arrangement also 
makes it possible for the magazines 31,32 to be above the 
level of the axis 41A while the magazines 33,34 are below 

15 that level whereby the capacity of the magazine system is 
considerably increased. However the amount of offset of 
the fingers is kept to a minimum to minimise an inevitable 
movement of the slide 5 required when the workpiece is 
turned end»-to-end. 

20 



25 



30 
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CLAIMS 

1« Method of operating a machine tooli the machine tool 
comprising two rotatable and relatively positionable 
spindles (lO^SO)* wherein a rotary cutting tool (61A) is 
securable to one of the spindleSt a worlqpiece (51) is 
securable to the other spindlet and at least said one 
spindle is rotatable for performing a cutting operation; 
the method comprising locking (14 or 24) one of the spindles 
(10 or 20) against rotation^ securing a stationary cutting 
tool (61) to the*" locked spindle, securing a workpiece (51) 
to the remaining spindle, and rotating (MIC or M20) said 
remaining spindle for performing the cutting operation* 

2« Method according to claim 1, one of the spindles (lO) 
being continuously rotatable, the other spindle (20) being 
rotationally positionable, wherein said rotary cutting tool 
(61A) is securable to the continuously rotatable spindle 
and said workpiece {SO) is securable to the rotationally 
positionable spindle i the method comprising locking (24) 
the rotationally positionable spindle (20) agad.nst rotation 
and securing the workpiece (50) to the continuously rotate 
able spindle (10) for performing the cutting operation 
against the stationary cutting tool (61) secured to the 
locked spindle, 

3« Method according to claim 1, one of the spindles (lO) 
being a 8ingle«-*function spindle- in that it is only 
continuously rotatable, the other spindle (20) being a dual- 
function spindle in that it is optionally continuously 
rotatable and rotationally positionable (21); the method 
comprising locking the single-function spindle (IC) against 
rotation (14), securing the workpiece (50) to the dual- 
function spindle (20), and rotating the latter spindle 
continuously for performing the cutting operation against 
the stationary cutting tool secured to the locked spindle 
(10). 
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4. Machine tool comprising a continuously rotatable 
spindle (lO), a rotationally positionable spindle (20)f 
the spindles (10»20) being positionable one relative to 
the other t one of the spindles (lO or 20) being adapted 
to support a tool (61,61A), the other spindle {IC or 20) 
being adapted to support a work holder (50)> character- 
ised by magazine means {30) for rotaxy and stationary 
cutting tools {51A,61)t locking means (14 or 24) for 
locking one of the spindles (lO or 20) against rotation* 
transfer means (40) for transferring a stationary 
cutting tool (61) between the magazine means (30) and the 
lockable one of the spindles (lO or 20)« 

5* Machine tool according to claim 4 wherein said 
magazine means (30) is adapted to support a said work 
holder (50)« said locking means (24) is arranged for 
locking said rotationally positionable spindle (20), 
said transfer means (40) is adapted (42) for transferring 
said work holder (50) between the magazine means (30) 
and one of said spindles (lO or 20) and further adapted 
(42) for transferring a said tool (61 or 61A) between 
the magazine means and one of the spindles (lO or 20). 

6. Machine tool according to claim 4 wherein said 
locking means (14) is arranged for locking said 
continuously rotatable spindle (10)f and drive means (23) 
is provided for optionally, continuously rotating said 
rotationally positionable spindle (20)« 

7« Machine tool according to claim 5 wherein each said 
spindle (10t20) comprises means (I6926) for securing one 
of a said tool (61f61A) axid a said work holder (50) 
theretot and each said spindle (10y20) further comprises 
means (17,27) for operating said work holder (50) as 
secured to the respective spindle, to grip and release 
a workpiece (51). 

14 
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8. Machine tool according to claim 4 wherein said 
transfer means (40) comprises a first and a second 
gripper device (44,47) for gripping respectively a work-» 
piece (51) and ssdd work holder (SO), means (41) for 
5 moving the gripping devices alternatively into an 

operative position at one of said spindles (lO or 20)f 
and means (41) for moving at least the second gripping 
.device (47) between said magazine means (30) and one of 
the spindles (lO or 20) for transfer of the work holder • 

10 



15 



V 



1/5 



008864A 




0088644 



35 



Fig. 3. 



{30,31,32 




'777/77/77/7 



Fig. 5. 
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Fig.b. 
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